Background/Aims: Transforming growth factor beta1 (TGF-β1) is a key cytokine in the production of extracellular matrix. A genetic polymorphism at codon 10 of the TGF-β1 gene is associated with liver fibrosis. We investigated the effect of genetic polymorphisms at codon 10 on the development of alcoholic liver cirrhosis (ALC). Methods: In total, 119 controls and 182 patients with ALC, were enrolled in the study. Clinical and laboratory data including total lifetime alcohol intake were collected at enrollment. The genotype at codon 10 was determined for each patient by single-strand conformation polymorphism. Results: There were three types of genetic polymorphism at codon 10: homozygous proline (P/P), heterozygous proline/leucine (P/L), and homozygous leucine (L/L). Among the controls, the proportions of P/P, P/L, and L/L were 26.1%, 44.5%, and 29.4%, respectively in the ALC group, these proportions were 23.1%, 43.4%, and 33.5%, respectively. The genotype distribution did not differ between the controls and the ALC group. In the ALC group, age, total lifetime alcohol intake, and distribution of Child-Pugh class did not differ with the genotype. Of the male patients with ALC (n=164), the proportions of P/P, P/L, and L/L were 20.1%, 44.5%, and 35.4%, respectively the genotype distribution did not differ between the male controls and the male ALC patients.
INTRODUCTION
According to the Korea national health and nutrition examination survey conducted by the Korean Center of Disease Control in 2008, the monthly alcohol consumption rate (rate of alcohol consumption more than once a month) of Korean adults older than 19 years is 58.7%, which is slightly lower than 61.5% in U.S.A. When it is divided to the male and the female, the monthly alcohol consumption rate of the male was 74.8%, which is higher than 68.2% in U.S.A. The heavy alcohol consumption rate (more than 80 g of alcohol drinking on one occasion or drinking more than two times a week) was 20.2%. 1, 2 Until now, in Korea, studies on liver damage by alcohol consumption have not been conducted in nationwide.
According to recent studies, 7-31% of chronic liver diseases are alcoholic liver diseases. 3, 4 Nevertheless, because drinking rates are substantial in chronic hepatitis B and hepatitis C patients, more patients than expected may be affected by alcohol.
It is well known that alcohol consumption caused inflammation in the liver, and furthermore, it induces liver However, not all drinkers develop liver fibrosis or cirrhosis, and even in heavy drinkers, only approximately 15-20% cases develop liver fibrosis or cirrhosis. 5 The risk factors for cirrhosis are drinking habits, the duration of drinking, the content of alcohol, the activity of enzymes involved in alcohol metabolism, gender, estrogen, age, the presence or absence of associated liver diseases, etc.
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Among them, as the host factors for the development of alcoholic liver fibrosis, the accumulation of acetaldehyde, acceleration of oxidative stress, and genetic factors involved in the production of inflammatory cytokines have been suggested. 5 As described above, TGF-β1 is involved in the mechanism of liver fibrosis induced by alcohol. 8, 9 The genetic polymorphism of TGF-β1 can effect on the level of its production. 10 Therefore, this genetic polymorphism may explain the role of host factors for the progression to alcoholic liver cirrhosis (ALC) in chronic alcohol drinkers. TGF-β1
gene is located in chromosome 19q13. Total 7 regions of genetic polymorphisms are present: -988, -800 and -509 of the promoter region, the nontranslated region +72, codon 10 and 25 of the signal sequence region, and codon 629 of the gene coding region. [11] [12] [13] Nonetheless, in Koreans and other Asians, the genetic polymorphism was detected only in -509
and codon 10.
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Among the polymorphic regions of TGF-β1 gene, codon 10 and 25 of the signal sequence region are involved in pulmonary and liver fibrosis, and they are the regions investigated most extensively. 10, [12] [13] [14] 16 However, there is no genetic polymorphism in codon 25 in Korean. [14] [15] [16] There is 3 genotypes at codon 10; nucleotide sequence CCG/CCG that is proline homozygote (P/P), CCG/CTG that is proline/leucine heterozygote (P/L), and CTG/CTG that is leucine homozygote (L/L). 10, [17] [18] [19] Therefore, we investigated whether the genotype at codon 10 in TGF-β1 gene is associated with the development of ALC. Examination of the genotype at the codon 10 in TGF-β1 gene
MATERIALS AND METHODS

Patients
The whole blood sample was collected from all controls and patients. The buffy coat was separated and stored frozen at -80℃. Genomic DNAs were extracted from peripheral blood leukocytes using proteinase K and phenol/chloroform.
Polymerase chain reaction (PCR) was performed by using a primer set (sense 5'-TGT TCG CGC TCT CGG CAG T-3', 
RESULTS
Clinical characteristics of the control group and the cirrhosis group
The mean age of the control group was 48±13 years and the mean age of the cirrhosis group was 57±11 years. The ratio of the male and the female of the control group was 59/60 and the ratio of the male and the female of the cirrhosis group was 164/18. The two groups showed significant differences in clinical characteristics (Table 1) . Twenty four patients in the cirrhosis group had hepatocellular carcinoma (HCC).
The genetic polymorphism at the codon 10 in TGF-β1 gene
In the control group, the proportions of P/P, P/L, and L/L genotypes were 26.1%, 44.5%, and 29.4%, respectively. In the cirrhosis group, the proportions of P/P, P/L, and L/L genotypes were 23.1%, 43.4%, and 33.5%, respectively.
There was no significant difference between the two groups ( Fig. 1) . Because 24 patients with HCC were included, the distribution of genotype at codon 10 in the cirrhosis group excluding patients with HCC was examined. The proportions of P/P, P/L, and L/L genotypes were 23%, 43%, and 34%, respectively. There was no significant difference between the control group and the cirrhosis group excluding HCC. Table 2 . Clinical characteristics of the ALC group according to the genetic polymorphism at codon 10 Since cirrhosis was diagnosed clinically, subgroup analysis was performed in overt cirrhotic patients with Child-Pugh class B and C. The proportions of P/P, P/L, and L/L genotypes were 24.1%, 44.1%, and 31.7%, respectively. There was no significant difference between the control group and the overt cirrhotic patients.
Clinical characteristics of each genotype in the cirrhosis group
Age and Child-Pugh class of each genotype in the cirrhosis group were not different. In regard to the amount of alcohol consumption, not only the total amount but also the distribution of the subdivided amount of alcohol consumption was not different. Nevertheless, the P/P genotype was 33 males and 9 females, and in comparison with the P/L genotype (male/female: 73/6) and the L/L genotype (male/female: 58/3), females were more abundant (P=0.015, Table 2 ).
The distribution of the genotype at codon 10 in the male cirrhosis group and clinical characteristics of each genotype
In the male cirrhosis group (n=164), the proportions of P/P, P/L, and L/L genotypes were 20.1%, 44.5%, and 35.4%, respectively. There was no significant difference between the control group and the male cirrhosis group (Fig. 2) . In 59 males of the control group, the proportions of P/P, P/L, and L/L genotypes were 22.0%, 44.1%, and 33.9%, respectively, which was not different from the male cirrhosis group.
When clinical characteristics according to each genotype were compared in the male cirrhosis group, age, the amount of alcohol consumption, and the distribution of Child-Pugh class were not different ( Table 3) . Table 3 . Clinical characteristics of the male ALC patients according to the genetic polymorphism at codon 10 
DISCUSSION
Whether the genotype at codon 10 in TGF-β1 gene is associated with elevated TGF-β1 synthesis and fibrosis is controversial. In the L/L genotype, the serum concentration of TGF-β1 is higher and pulmonary fibrosis is more accelerated than other genotypes. 10 In liver fibrosis induced by hepatitis B virus (HBV), the L/L genotype accelerate cirrhosis in comparison with other genotypes. 22 Nevertheless, contradictory to this, it has been also reported that in the P/P genotype, the serum concentration of TGF-β1 is higher than other genotypes, [23] [24] [25] [26] and liver fibrosis progresses rapidly in the genotype containing proline. 13, 26 On the other hand, it has been also reported that the genotype at codon 10 is not associated with liver fibrosis. 9, 12, 27, 28 It is thought that the reason of such results contradictory to each other may be the effect of the sample size, races, and the difference of the cause of liver diseases such as HBV, hepatitis C virus (HCV), and alcohol.
In this study, the distribution of the genotype at codon 10 in the cirrhosis group was not different from the control group. This implies that the genetic polymorphism at codon 10 does not exert great effects on the development of ALC as a host factor. In the study reported by Oliver et al 9 and Bathgate et al 29 the development of ALC was not associated with the genetic polymorphism at the codon 10, which is consistent with the results of this study.
Liver damage induced by alcohol is different according to gender. In the female, liver damage induced by alcohol appears earlier than the male, and females are more vulnerable to alcohol toxicity. 7 Because females excrete less alcohol dehydrogenase than males and thus the alcohol metabolism rate in the stomach is lower, the rate of the removal of alcohol from body is lower and thus the concentration of serum alcohol is high, which worsens liver damage. in the liver. 7 In addition, estrogen exerts effects on the expression of cytochrom P450 2E1 (CYP2E1) which is one of enzymes of alcohol metabolism. 7 Therefore, males were selected from the cirrhosis group, and the genetic polymorphism at codon 10 in the cirrhosis group was compared with that in the control group. However, even in such analysis, there is no difference between the two groups.
This may be due to other host factors, in other words, other genetic polymorphism mediating effects on the activation of alcohol dehydrogenase, acetaldehyde dehydrogenase, and cytochrome P-450 system involved in alcohol metabolism. 5, 6, 30 In addition, the genetic polymorphism of TNF-α or other cytokines gene may play more important roles. [5] [6] [7] 12, 28 Additional studies on them are required in the future.
Another factor exerting effects on the development of ALC is the total amount of alcohol consumption. Generally, alcoholic liver diseases are developed in individuals consumed more than 80 g alcohol daily for longer than 10 years. 20 In females, individuals consumed smaller amounts (more than 40 g alcohol) daily for longer than 10 years develop alcoholic liver diseases. 21 Therefore, in this study, the significant alcohol consumption was defined as more than 80 g in the male and more than 40 g in the female. In addition, since the amount of alcohol consumption was assessed by history taking only, considering the inaccuracy of the measurement of the amount of alcohol consumption, the amount was and the control group. Nevertheless, the analysis also did not show differences. Third, if drinkers with significant alcohol consumption but without liver cirrhosis were recruited as the control group, more accurate effects of the genotype at codon 10 on the development of cirrhosis could be examined.
However, those drinkers could not be recruited. Fourth, the number of the control group was not large, and thus they may not represent the genotype at codon 10 in the entire Koreans. However, the distribution of the genotype in the healthy controls in Asia including Korea was not greatly different from the distribution of the genotype in this study. [14] [15] [16] In conclusion, the polymorphism at the codon 10 in TGF-β1 gene has no effect on the development of ALC. Further studies comparing with the habitual drinking group without alcoholic cirrhosis are required. In addition, studies on other genetic factors associated with the development of ALC are also needed.
